Abstract: Following predictions from the stress process model, associations between loneliness, emotional support, physical health, and psychological distress were tested in 115 Latinas with breast cancer and their supportive partners. Results showed that loneliness and emotional support were predictive of psychological distress and physical symptoms. Additionally, emotional support minimized the association between physical symptoms and psychological distress. There were strong individual-level effects for loneliness and emotional support on physical health and psychological distress, and evidence that a partner's loneliness also worsened psychological distress in the participants.
INTRODUCTION
Current estimates indicate that 1 in 3 Latinas will receive a diagnosis of cancer during her lifetime [1] . Although the incidence of breast cancer is lower in Latinas than in nonHispanic whites, there is growing evidence that the incidence is increasing with acculturation [2] . Latinas with breast cancer are also more likely to be diagnosed at later stages, with increased psychological distress and poorer physical health, than non-Hispanic Whites [3, 4] . Latino cancer patients report significantly more psychological distress, especially depression, and poorer social and health-related quality of life than non-Hispanic Whites [5, 6] . This is a significant issue in that psychological distress in cancer patients has been linked to decreased immune function [7] , increased health care [8] , and reduced long-term survival [9] . The experience of anxiety, for example, has been associated with increased symptom distress [10] , adverse side-effects from chemotherapy [11] , and early mortality [12] in breast cancer patients.
For many Latinas, breast cancer occurs in a larger context of challenging socio-economic and socio-political circumstances that only further compound the risk for psychological morbidity [13] . This poor psychological state, in turn, increases the risk for a range of negative health outcomes. Accordingly, the primary aim of this investigation is to examine the relationship between two key interpersonal relationship variables (i.e., loneliness and emotional support) as communication factors that might degrade or improve health-related quality of life and psychological quality of life in Latinas with breast cancer and their supportive partners.
*Address correspondence to this author at the Department of Communication, University of Arizona, Tucson, AZ USA, 85721; E-mail: segrin@u.arizona.edu
The health communication and behavioral health literature have recently proliferated with studies documenting the pathogenic effects of loneliness on physical and mental health [14] [15] [16] . Loneliness occurs when there is a discrepancy between a person's desired and achieved level and quality of social contact [17] . Older adults who are lonely make more emergency hospital visits [18] and have a substantially higher risk of all-cause mortality, even after controlling for age, chronic medical conditions, functional impairments, and depression, compared to their nonlonely peers [19, 20] . Loneliness appears to degrade health through mechanisms such as elevated systolic blood pressure [21] , heightened stress responses [22, 23] , high risk heart conditions [24] , and poor sleep quality [25] [26] [27] .
distress, disruption of daily routines, financial burdens, etc. that accompany cancer diagnosis and treatment [35] . Following diagnosis, partners often experience the same or higher levels of psychological distress as cancer survivors [36] . These findings are important because the psychological distress of supportive partners reduces their abilities to provide social support to survivors during illness, potentially worsening health outcomes [37, 38] . Further, there is strong evidence that the emotional states of cancer survivors and their social network members are interdependent. The psychological and physical distress of breast cancer survivors and that of their supportive partners tends to fluctuate in concert [39] [40] [41] .
The stress process model [42] was originally developed to explain and predict caregiver burden, but has since been fruitfully adapted to explain distress in both supportive partners and cancer survivors themselves [43] . The stress process model begins by noting the importance of the context of care. These are personal qualities such as age, being Latina, socioeconomic status, or family context that signifies where people stand within social strata that have unequal distributions of responsibilities and rewards. Context of care variables can minimize or exacerbate the risk for poor health outcomes. Many of the context of care variables for Latinas with breast cancer function to elevate risk for poor outcomes. The stress process model also explains that people have psychosocial resources as well as other stressors that directly influence or that may interact to influence psychological and physical health outcomes. People with better psychosocial resources are expected to have better health outcomes, whether they are the cancer survivor or that survivor's supportive partner. In contrast, those who are grappling with stressors in addition to cancer, or providing care and support to a cancer patient, are predicted to be at risk for experiencing a range of negative outcomes.
In the present investigation, we test some of the tenets of the stress process model in a sample of individuals who are otherwise at high risk for poor health outcomes by virtue of their exposure to precarious context of care issues (i.e., Latinas undergoing treatment for breast cancer and their supportive partners). Loneliness is treated as a significant stressor that increases the risk for poor health. Emotional support is conceptualized as a key psychosocial resource variable that could lessen the risk for poor health outcomes in this sample. For the purpose of testing these predictions, we measured two indicators of physical health (global ratings of health and physical symptom distress) and two indicators of psychological morbidity that are particularly common to cancer survivors and their supportive partners (depression and anxiety).
For many cancer patients the experience of physical symptoms (e.g., nausea, pain, dry mouth, sleep disturbance) can generate a state of psychological distress [44] . People understandably make negative inferences about their general health based on such symptoms and this can easily fuel psychological distress as the symptoms worsen. We predict that the association between physical well-being or distress and psychological distress will be moderated by loneliness (a stressor) and emotional support (a psychosocial resource). Specifically, H1a: Loneliness will moderate the association between survivors' physical health symptoms and their psychological distress such that this relationship would be stronger as survivors' loneliness increases. H1b: Emotional support will moderate the association between survivors' physical health symptoms and psychological distress such that this relationship will be stronger as survivors have less emotional support.
In recognition of a burgeoning literature showing interdependent quality of life in cancer survivors and their supportive partners, we attempt to extend the stress process model by testing loneliness (a stressor) and emotional support (a psychosocial resource) as predictors of physical and psychological health outcomes at the dyadic level. Specifically, it is predicted that:
H2: Loneliness will be negatively associated and emotional support will be positively associated with physical health at both the individual level (actor effect) and at the dyadic level (partner effect).
Tests of partner effects explore whether one dyad member's loneliness or available social support is predictive of the other dyad member's physical or psychological health. According to the stress process model, stressors (e.g., loneliness) should lessen people's abilities to provide care and assistance to their partners, whereas psychosocial resources (e.g., emotional support)should enhance their ability to provide care. It is through these processes that such dyadic effects on health outcomes are theoretically possible.
METHOD

Participants
Participants in this investigation were 115 dyads composed of a Latina with breast cancer (hereafter -survivors‖) and her supportive partner (hereafter -partners‖). The survivors were on average 49.76 (SD = 10.94) years of age. They described their ethnic background as primarily -Mexican-American‖ (56%), followed by -Hispanic/Latina‖ (37%), with the remainder identifying as South or Central American. The majority (60%) were married, had a high school education or less (65%), and were disabled (38%), unemployed (22%), employed part time (6%), or employed full time (14%), with the remainder being retired or having some other employment status. Most (72%) indicated that they had an annual household income of < $30,000.
All of the survivors were within one year of a primary diagnosis of breast cancer and were in active treatment. Ninety-three of the survivors knew the stage of their breast cancer which was carcinoma in situ (2%), stage I (18%), stage II (36%), stage III (28%), or stage IV (16%). For treatments, 69% had a partial or complete mastectomy, 79% were either currently receiving or had recently completed chemotherapy, 26% were either currently receiving or had recently completed radiation therapy, and 13% were currently receiving hormone blocking therapy.
The partners who participated in this investigation were on average 43.30 (SD = 12.60) years of age with 29% males and 71% females. The relationship between the survivor and partner was spouse/significant other (24%), sibling (21%), mother (18%), daughter (16%), friend (15%), with the remaining 6% being some other family relation (e.g., cousin, son). Forty-three percent of the partners resided with the survivor. Most of the partners also described themselves as either Hispanic/Latina/o (44%) or Mexican-American (43%). The partners were mostly married (67%), although not necessarily to the survivor. Their highest level of education was high school or less (50%), some college or college graduate (45%), or post-graduate degree (5%). The employment status of the partners was 49% full time, 17% unemployed, 14% part-time, 7% retired, 6% disabled, with the remainder having some other employment status. Their annual household income was < $30,000 in 54% of the cases.
Procedure
Participants were part of a larger investigation of psychosocial interventions for breast cancer survivors and their supportive partners that was approved by an Institutional Review Board. All of the data presented in this report came from a baseline assessment taken before the commencement of the intervention. Participants were recruited from a local cancer center, oncologists' offices, support groups, and through self-referral after reading brochures displayed in various settings. Eligibility criteria for survivors included diagnosis of breast cancer, currently receiving adjuvant treatment for breast cancer, ability to speak either English or Spanish and talk on the telephone, no self-reported physical or cognitive disabilities that would prevent participation in the intervention, and availability of a partner who was willing to participate in the investigation. Survivors were asked to designate a supportive partner for participation in the study. This individual could be anyone whom they identified as a significant person in their cancer recovery and survivors were not restricted to selecting spouses or significant others. All of the baseline measures were taken over the telephone in either Spanish or English according to participants' preference by trained data collectors who recorded participants' responses on a computer as they were provided.
Measures
Loneliness
Participants completed the PROMIS [Patient-Reported Outcomes Measurement Information System] Social Isolation scale as a measure of their current level of loneliness [45] . The PROMIS instruments have been translated into Spanish and thoroughly tested for psychometric quality. This scale contains eight items that assess feelings indicative of loneliness and social isolation such as -I feel that people are around me but not with me,‖ -I feel detached from other people,‖ and -I feel isolated from others.‖ Response options ranged from 1 (never) to 5 (always). Internal consistency reliability was α = .92 for survivors and α = .94 for partners.
Emotional Support
The PROMIS-Emotional Support scale [46] was administered to assess the extent to which participants felt that they had emotional support available when they needed it. This instrument asks respondents to indicate how often they feel that they have someone who provides different elements of emotional support. Sample items include, -I have someone to confide in or talk to about myself or my problems,‖ -I have someone I trust to talk with about my feelings,‖ and -I have someone with whom to share my most private worries and fears.‖ Response options ranged from 1 (never) to 5 (always). Internal consistency reliability was α = .94 for survivors and α = .95 for partners.
Depression
Symptoms of depression were assessed with the 20-item Center for Epidemiological Studies-Depression scale [47] . This instrument contains statements that reflect different symptoms of depression (e.g., -I felt depressed,‖ -I felt that everything I did was an effort,‖ and -I thought my life had been a failure‖). Respondents are asked to indicate how frequently they have felt this way over the past 2 weeks with a scale that ranges from 0 (rarely or none of the time) to 3 (most or all of the time). Internal consistency reliability was α = .92 for survivors and α = .91 for partners.
Anxiety
Symptoms of Anxiety were assessed with the PROMISAnxiety scale [48] . This 8-item scale asks respondents to indicate how frequently they have experienced symptoms of anxiety such as fear, anxious misery, and hyperarousal. Sample items include -I felt anxious,‖ -My worries overwhelmed me,‖ and -I felt tense.‖ Response options ranged from 1 (never) to 5 (always). Internal consistency reliability was α = .93 for survivors and α = .89 for partners.
Global Health
To measures participants' overall physical health, they were asked to complete the PROMIS-Global Health scale [49] . This 4-item measure contains statements about perceptions of general or global health (e.g., -In general, how would you rate your physical health,‖ and -In general, would you say your health is‖) followed by response options that ranged from 1 (poor) to 5 (excellent). Internal consistency reliability was α = .87 for survivors and α = .83 for partners.
Symptom Distress
Distress associated with illness symptoms was assessed with the General Symptom Distress Scale (GSDS) [50] . The GSDS contains 12 symptoms that are commonly experienced by cancer patients but that are also experienced in conjunction with a wide variety of illnesses and ailments (e.g., nausea, cough, sleep difficulties). Respondents indicated whether they were experiencing each of the 12 symptoms at the present time, and these were summed to form a 0-12 scale, with higher scores indicating greater symptom distress. The internal consistency reliability was α = .76 for survivors and α = .77 for partners.
RESULTS
Hypothesis 1a predicted that loneliness would moderate the association between survivors' physical health symptoms and their psychological distress such that this relationship would be stronger as survivors' loneliness increased. This hypothesis was tested in a series of multiple regression analyses conducted in accord with recommendations put forth by Aiken and West [51] , namely centering predictors, creating the interaction term as the product of the centered predictors, and post-hoc deconstruction of significant moderators with conditional effects of the IV on the DV calculated at -1SD, the mean, and +1SD of the moderator. Because multiple regression is substantially underpowered to detect significant moderators in field research settings [52] , we opted to deconstruct marginally significant effects (p = .06) for purposes of illustration, because of the otherwise conservative nature of these tests. For these analyses, global health and symptom distress were tested separately as independent variables predicting depression and anxiety, again in separate analyses. In all cases, loneliness was tested as the moderator variable. A correlation matrix of all the variables in these analyses appear in Table 1 and results of the multiple regression analyses appear in Table 2 .
The results in Table 1 show that loneliness was significantly and positive associated with depression, anxiety, and symptom distress, and negatively associated with reports of global health. Results in Table 2 show that 
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Hypothesis H1b predicted that emotional support would moderate the association between survivors' physical health symptoms and psychological distress such that this relationship would be stronger as survivors had less emotional support. This hypothesis was tested in the same manner as H1a. These results also appear in Table 2 . Table 2 indicate that emotional support was a significant moderator of the association between symptom distress and depression and there was a marginal moderation of the global health-depression association. In both cases, the pattern of conditional effects was as predicted, namely that the association between poor physical health and depression becomes stronger as levels of emotional support available to the survivor decrease (see Table 2 for conditional effects). Results of these regression analyses did not indicate any significant moderation of the symptom distress-anxiety association or the global health-anxiety association by emotional support. The significant main effects show that emotional support was predictive of lower depression and anxiety, even when controlling for symptom distress or global health. Consequently, these results provide partial support for the hypothesized moderation of the physical health-psychological distress association by emotional support.
Results in
Hypothesis 2 predicted that loneliness and emotional support would each be predictive of physical health and psychological distress at both the individual and dyadic level. Tests of dyadic interdependence were conducted with structural equation modeling in AMOS 20.0 using maximum likelihood estimation, following the actor-partner interdependence model (APIM) [53, 54] . In these analyses, actor effects (i.e., survivors' IV  survivors' DV, partners' IV  partners' DV) and partner effects (i.e., survivors' IV  partners' DV, partners' IV  survivors' DV) are simultaneously estimated, each controlling for the other. These estimates also control for the dyad's initial similarity on the IV, as estimated by the intraclass correlation coefficient (ICC). Error terms for the survivors' and partners' DVs are allowed to be correlated. For each indicator of psychological distress and each indicator of physical health, two APIMs were analyzed, one with loneliness as the IV and one with emotional support as the IV. Accordingly, there were 8 APIMs estimated overall. In each analysis, two models were compared: one in which all of the paths from survivor variables were constrained equal to their respective paths from the partner variables, and one in which all paths were unconstrained and thus free to vary. Comparison of the fit of these two models with the chisquare difference test consistently indicated that the constrained model had the best fit and thus all subsequent results are from the more parsimonious constrained models. Results of these analyses appear in Table 2 .
The results in Table 2 reveal strong and ubiquitous actor effects for loneliness as a predictor of both psychological distress and physical health. For both survivors and partners, high levels of loneliness were predictive of high levels of depression, anxiety, and symptom distress, and lower rating of global health (see Table 2 for standardized regression coefficients). At the individual level, loneliness had negative associations with multiple indicators of quality of life. At the dyadic level, there was evidence of two statistically significant partner effects from one person's loneliness to the other's anxiety. For both the survivor  partner path and the partner  survivor path these effects were significant indicating that loneliness is not only predictive of one's own higher anxiety but higher anxiety in one's partner as well. There were also two marginal partner effects (p = .09) for loneliness predicting depression. These findings suggest that one's own loneliness is associated with somewhat higher levels of depression in the dyadic partner.
Results for emotional support, that appear on the bottom half of Table 2 , also show strong and ubiquitous actor effects. Low levels of emotional support predicted higher levels of depression, anxiety, and symptom distress, and low ratings of global health for both survivors and partners. There were, however, no statistically significant partner effects associated with emotional support. The effects of emotional support on well-being therefore appear to be confined to the individual rather than dyadic level.
DISCUSSION
This study was designed to test the potentially deleterious effects of loneliness and the salutary effects of emotional support on physical and psychological distress among Latinas with breast cancer and their supportive partners. The demographic context of care variables clearly illustrate how this population is already at risk for poor outcomes by virtue of low income, high unemployment, modest education, and for the Latina cancer survivors, advanced disease stage in many cases. The results showed that loneliness and emotional support were significantly associated with physical and psychological health outcomes in breast cancer survivors. The availability of emotional support minimized the association between physical health symptoms and depression in Latinas with breast cancer. For both cancer survivors and their supportive partners, loneliness appeared detrimental to, and emotional support beneficial to, psychological and physical health. Although these relationships were evident largely at the individual level, findings from this study revealed some evidence of dyadic partner effects whereby one person's loneliness was also associated with increased depression and anxiety in his or her partner. These results illustrate how quality of life while undergoing cancer treatment is potentially degraded by loneliness experienced by the self and one's partner.
According to the stress process model [42, 43] , stressors that are incidental to cancer diagnosis and treatment will compromise health outcomes. There is substantial evidence documenting loneliness as a subjectively stressful experience [27, 55] . Consistent with that model, the results of this study showed that loneliness is associated with greater depression and anxiety, even when controlling for global health and symptom distress. This finding is understandable to the extent that loneliness may be a proxy for lack of supportive relationships among the cancer survivors who participated in this study. Social support is an effective buffer against the ill effects of stress [56, 57] . People who experience loneliness are likely lacking in this important resource that could otherwise help them appraise and cope with potentially distressing physical symptoms. To this point, there was complementary evidence that emotional support was also predictive of better physical and psychological health outcomes and that it also moderated the association between physical health and depression. Specifically, the poor healthdepression association was weakest among those cancer survivors who reported the highest levels of emotional support available.
Results from actor-partner interdependence analysis Table 3 revealed ubiquitous actor effects for the association between loneliness and psychological distress and between low emotional support and psychological distress. These findings are consistent with the stress process model [42] which posits that stressors (e.g., loneliness) and psychosocial resources (e.g., emotional support) that are incidental to major health problems will complicate or potentially improve clinical outcomes. These findings provide further support for theoretical models of loneliness as a hazard to health [14] while adding to the growing health communication literature that underscores the importance of emotional support to breast cancer survivors [58, 59] , especially Latinas [60] . It is particularly noteworthy that all participants-survivors or partners-who reported high levels of loneliness reported poor health relative to those with low levels of loneliness. Additionally, survivors and partners with available emotional support reported better health than those without access to this psychosocial resource.
Although the partner effects were generally weak in magnitude and statistically nonsignificant, there was evidence of partner effects for the association between loneliness and psychological distress (i.e., anxiety and depression). There are several potential explanations for these effects. First, they could be an artifact due to the tendency of loneliness to cluster in families and other social networks [61, 62] . If lonely people experience psychological distress, it may seem possible that the loneliness of their social network members predicts their own psychological distress by virtue of this agglomeration effect. However, the APIM analyses conducted in this study estimate partner effects while controlling for actor effects. In other words, the partner's loneliness predicts the actor's psychological distress, above and beyond that which is already predicted by the actor's own level of loneliness. This suggests several alternative possibilities. One is that the stress of loneliness may hinder the participant's wherewithal to provide support and companionship to his or her partner, resulting in a partner who experiences increased psychological distress. Second, the stress of loneliness in a partner may spill over to the self. In other words, a partner's loneliness might add a burden to the self, resulting in higher psychological distress. At this time these explanations are speculative but deserving of further research and investigation.
There are several features of this investigation that naturally produce scope conditions around interpretations of these findings. First, the cross-sectional nature of the study does not allow for unambiguous estimation of causal ordering. Because the variables measured in this investigation are not amenable to experimental manipulation, longitudinal research would be the best alternative for more accurately ordering these variables. Noting that, it remains unlikely that a clear cause-effect model will emerge in the study of loneliness and health. Poor health could easily generate feelings of loneliness as people take increased time away from work, friends, and family because of their illness. Just as easily, loneliness could exert a negative effect on health through processes such as compromised health behaviors, heightened stress reactions, sleep disruption, and diminished access to social support [14] . Second, to qualify for inclusion in this investigation, cancer survivors had to secure the participation of a supportive partner who would also participate. Accordingly, those living in the most socially austere conditions were likely filtered out, resulting in an artifactually restricted range of loneliness scores. This makes the statistically significant findings from this study all Note: ICC = intraclass correlation [or the proportion of the variance in the dependent variable accounted for by couple membership in each model], CFI = comparative fit index, RMSEA = root mean square error of approximate. S = Survivor. P = Partner. **p < .01, ***p < .001. a p = .09.
the more remarkable.
In conclusion, this investigation highlights the importance of emotional support and loneliness for Latina cancer survivors and their supportive partners who are often coping with this major threat to well-being under what are already stressful circumstances. Loneliness was consistently associated with indicators of poor health and psychological distress. In contrast, emotional support was associated with better physical and mental health profiles in both survivors and partners. This suggests that those working in a clinical context may benefit from asking some simple questions about loneliness and available social support when providing services to cancer survivors and their supportive partners. There is reason to believe that these two variables may be risk and resiliency factors in the prediction of poor physical and mental health outcomes. Particularly in the case of emotional support, the resiliency factor is amenable to interventions that could be part of a comprehensive cancer treatment plan. Furthermore, there is at least a theoretical rational for expecting such interventions to coincidentally lessen loneliness, further meeting the needs of a population at high risk for poor health outcomes when confronted with a major illness such as breast cancer.
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